Abstract: Synthesis and characterization of 5,5′-bi(1,10-phenanthroline) (3) are described. Compound 3 was obtained by treatment of 5-chloro-1,10-phenanthroline (1) with 4-hydroxy-phthalonitrile (2) in the presence of K 2 CO 3 as a base in DMF at room temperature for 25 h.
Introduction
1,10-Phenanthroline and its derivatives are valuable compounds for metal complexation, due to their high coordination numbers and flexible coordination modes [1, 2] . This class of compounds has found extensive utility as chelating ligands in coordination chemistry and as building blocks in supramolecular chemistry [3] . Metal complexes of phenanthroline and its derivatives have also found interesting biological applications, in particular, as agents for recognition and cleavage of DNA [4, 5] and as inhibitors of telomerase [6] . We report here the synthesis and characterization of 5,5′-bi(1,10-phenanthroline) (3 in Scheme 1) using a new method that is an alternative to Suzuki-Miyaura cross-coupling reactions. To the best of our knowledge, compound 3 has not been described previously [7, 8] .
5-Chloro-1,10-phenanthroline (1) was allowed to react with 4-hydroxyphthalonitrile (2) in the presence of K 2 CO 3 in dry DMF under nitrogen atmosphere at room temperature for 25 h. Product 3 was obtained by using a conventional workup that did not involve chromatography. Currently, we are studying the scope and limitations of this new methodology that is more convenient and uses less expensive reagents than the classical Suzuki-Miyaura approach.
The reaction of Suzuki-Miyaura cross-coupling of phenylboronic acid and bromoaryl substrates requires the use of palladium complexes [9] [10] [11] [12] [13] that are difficult to prepare and handle. By contrast, the preparation of 4-hydroxyphthalonitrile is easy, and it is a commercial reagent.
A mechanism for this new cross-coupling reaction is suggested in Figure 1 . As can be seen, the initial step involves the oxidative addition of 1 to 2. In the final step product 3 is formed with a concomitant release of substrate 2. As a result, compound 2 acts as a catalyst. molecular sieves. Melting point was measured on an electrothermal apparatus. IR spectrum was recorded on a Thermo Scientific FT-IR spectrophotometer, Waltham, MA, USA. 1 H NMR spectrum was recorded on a Bruker 300 spectrometer (Bruker, Karlsruhe, Germany) with tetramethylsilane as the internal standard. Mass spectrum was recorded on a Bruker Microflex LT instrument (Bruker, Karlsruhe, Germany) using MALDI and 2,5-dihydroxybenzoic acid as the matrix. 5′-bi(1,10-phenanthroline) A mixture of 5-chloro-1,10-phenanthroline (1, 1 g, 4. 66 mmol) and 4-hydroxyphthalonitrile (2, 0.67 g, 4.66 mmol) in N,N-dimethylformamide (DMF, 25 mL) was stirred at room temperature under nitrogen atmosphere. After stirring for 15 min, K 2 CO 3 (2.5 g, 18 mmol) was added portion-wise to the mixture over a period of 2 h. After stirring the reaction mixture for an additional 25 h, the mixture was poured into water (150 mL) and extracted with dichloromethane. The extract was washed with 10% NaHCO 3 and then with water, dried over anhydrous sodium sulfate and concentrated to give analytically pure product 3: yield 1.0 g (60%); mp 129-132 °C; 
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